Interaction of NADPH and triazine dyes with ferredoxin-NADP+ oxidoreductase.
The ability of NADPH to compete for binding with other ligands of known affinity has been used to provide values for the Kd of NADPH with ferredoxin-NADP+ oxidoreductase (EC 1.18.1.2) (FNR). When the competing ligand is procion red, which binds with a red-shift in spectrum, or Woodwards reagent K(N-ethyl-5-phenylisoxazolium 3'-sulfonate), which covalently modifies an active site carboxyl residue, the calculated Kd for the NADPH-FNR complex is greater than 8 or 0.08 mM, respectively. Because of the feeble (or non-existent) ability of NADPH to dislodge procion red, we propose that this dye and NADPH are not binding at the same site. Procion red must, however, bind additionally at the active site (presumably without spectral perturbation) as it is a competitive inhibitor of NADPH in ferricyanide reduction assays and more crucially proves to be a novel substrate itself, being reduced to a leuco form which can be reoxidised by oxygen. Although a Kd for the NADPH-FNR complex of 0.08 mM is reasonable, we point out the difficulty of interpreting this value and question its physiological significance.